Human populations throughout the world are living longer than ever before -- but this is a relatively new phenomenon in developing countries. It is estimated that nearly 63% of the population aged 60 and over are living in developing countries, and further projected that by 2050 nearly 1.5 billion older people will reside in developing countries ([@CIT0001]). The number of older people is growing rapidly in sub-Saharan Africa ([@CIT0002]). Changes in the ageing process within developing countries have been observed through shifts in population age composition. This process is associated with rapid declines in fertility and mortality ([@CIT0003]). In the near future, larger older populations will become ubiquitous in Africa ([@CIT0001], [@CIT0004], [@CIT0005]). Tanzania has a total population of 34 million of whom 4% are aged 50 and over. It is also among the countries in sub-Saharan Africa with at least 1 million older people, and this proportion is projected to rise to 10% of the total population by 2050 ([@CIT0006], [@CIT0007]). Furthermore, the absolute number of people entering the older cohort is increasing ([@CIT0007]).

In developing African countries such as Tanzania, many older people reach retirement age after a lifetime of poverty and deprivation, poor access to health care and poor diet. This situation can leave them with insufficient personal savings as a consequence of a fragile earning history ([@CIT0008], [@CIT0009]). In most developing countries, formal social security systems have only limited coverage and inadequate benefit payments ([@CIT0010], [@CIT0011]). As a result, the majority of older people depend on family support networks, a reality that is well appreciated in most parts of sub-Saharan Africa ([@CIT0012]--[@CIT0014]). Furthermore, it is recognised that traditional social security systems are evolving, attenuating and rapidly disappearing due to pressures from urbanisation, industrialisation and HIV/AIDS ([@CIT0015]). At the same time it is widely reported that older people have more substantial inter-individual variability in health related to age than do younger people ([@CIT0016], [@CIT0017]). The health care system spends a small fraction of the budget on treating older adult illness and access to care is limited and not a policy priority in most developing countries ([@CIT0006], [@CIT0018]--[@CIT0020]).

Within developing countries the demographic transition towards older populations is likely to constrain future health care systems. The attitude of health care providers towards older people makes their situation even more difficult. It has been reported that older people in Tanzania are frequently mistreated by health care providers when they seek care ([@CIT0021]). Although provision of free health services to older people is stipulated in the Tanzanian National Ageing policy, many older people still do not access these services due to inability to prove their age, and aggravated by the limited availability of health services, equipment and expertise ([@CIT0006]).

The economies of rural Tanzanian settings are predominantly supported by subsistence agriculture, which provides little or no pension coverage and limited health care services. The age structure of these settings is already being impacted by the emigration of younger people to urban areas and the return of older people to rural environments from urban areas on retirement.

Current health challenges and existing policies act to hide the situation of older people. A large body of research has described the process of ageing using contrasting perspectives: demographic characteristics, physical health, cognitive impairment, disability and self-perceived health of older people in developed countries ([@CIT0022]--[@CIT0024]). In the developing world, studies of population ageing have been focused primarily on Asia and Latin America. In Tanzania there has been limited research on explaining process of societal ageing and impact on the health of older people, especially in rural settings where people are most beset by poverty and poor health conditions. This study aims to describe the impact of ageing on the health status and well-being of older people in a rural Tanzanian population using data collected by the Ifakara Health Institute\'s Health and Demographic Surveillance System (HDSS) in collaboration with the INDEPTH Network and the WHO Survey on Adult Health and Global Ageing (SAGE). Our aim was to provide a better understanding of the health and well-being of older people in developing countries. The resulting information will provide a baseline for examining the relationship between ageing and other health outcomes during demographic transition in these settings. This will help to raise awareness about the predicament of older people, support possible policy interventions and stimulate further research.

Design {#S0001}
======

Geography of the HDSS area {#S20002}
--------------------------

The Ifakara HDSS area is located in southern Tanzania in parts of the Kilombero and Ulanga districts, both in the Morogoro region (latitude 8.0°--8.6° S and longitude 35.9°--36.6° E), as shown in [Fig. 1](#F0001){ref-type="fig"}. The Ifakara DSS covers an area of 2,400 km^2^ in the Kilombero Valley.

![Maps of Africa, Tanzania and the Ifakara HDSS area.](GHA-3-2142-g001){#F0001}

The HDSS site was initiated in September 1996. A baseline census was conducted between September and December 1996 in 25 villages covering a population of about 93,000 people living in 19,000 households. Since January 1997, each household has been visited once every 4 months to record births and pregnancies, deaths and migrations. In order to document community-based causes of death, the HDSS has conducted verbal autopsies since 2002.

The area is predominately rural with scattered households. Many local houses have brick walls but only 34% have a corrugated iron roof. The main ethnic groups are Wapogoro, Wandamba, Wabena, Wahehe and Wambunga, with several other smaller groups. Most of the inhabitants are Christian or Muslim. All residents speak the Kiswahili language. Subsistence farming of maize, rice and cassava occupies the majority of the population. Fishing is also common both for local consumption and shipping to other towns within the country.

Data collection {#S20003}
---------------

In January 2007, all households with people aged 50 and over were identified from the Ifakara HDSS database. These households were subsequently visited to interview these older people. The questionnaires and the consent forms were translated to Kiswahili. All field workers were trained for 3 days prior to conducting the interviews, including 1 day of tool piloting. Surveys started in the middle of January 2007 and ended in April 2007. During field work, interviewers were closely supervised by field supervisors who accompanied them on interviews, performed spot-checks and re-interviewed where appropriate. Also, desk checks on the completed questionnaires were done to identify errors before computer data entry. All questionnaires that raised queries were returned to interviewers for clarification in the field. Data entry was conducted using a double entry system in CSPro. Verbal informed consent was obtained from all older people who participated in this study. All individuals were interviewed using the WHO-abbreviated survey instrument short module adapted from the full SAGE questionnaire: the health status and associated vignette questions plus Activities of Daily Living (ADL)-type questions (following the WHO Disability Assessment Scale version II \[WHODAS-II\] model), and questions on subjective well-being as measured by the 8-item version of the World Health Organization Quality of Life (WHOQoL) instrument. A copy of the INDEPTH WHO--SAGE summary questionnaire is available as a supplementary file. Additional data targeted for inclusion into the final data set, derived directly from the HDSS, included socio-demographic characteristics, such as age, sex, education, marital status, socio-economic status and household information, such as the household size.

Health status information {#S20004}
-------------------------

Health status scores were calculated based on health responses in eight health domains covering affect, cognition, interpersonal activities and relationships, mobility, pain, self-care, sleep/energy and vision. Each domain included at least two questions. Asking more than one question about difficulties in a given domain provides more robust assessments of individual health levels and reduces measurement error for any single response item. Item Response Theory (IRT) was used to score the responses to the health questions using a partial credit model which served to generate a composite health status score ([@CIT0025], [@CIT0026]). An item calibration was obtained for each item. In order to determine how well each item contributed to common global health measurement, chi-squared fit statistics were calculated. The calibration for each of the health items was taken into account and the raw scores were transformed through Rasch modelling into a continuous cardinal scale where a score of zero represents worst health and a maximum score of 100 represents best health. More details on the application of the IRT approach to computing patient-reported health outcomes are described in Chang and Reeve, and Kyobungi ([@CIT0027]--[@CIT0031]). The IRT has been judged as among the most efficient, reliable and valid methods to evaluate measures of health ([@CIT0032]--[@CIT0037]).

Quality of life and well-being {#S20005}
------------------------------

In this study we define quality of life as individual perceptions of life in the context of local culture and value systems, as well as in relation to goals, expectations, standards and concerns. An 8-item version of the WHOQoL instrument was used to assess perceived well-being ([@CIT0038]). This is a cross-culturally valid instrument for comprehensively assessing overall subjective well-being, yet is also very brief. It recognises that health and quality of life are strongly associated yet distinct concepts. Results from the 8-items were summed to get an overall WHOQoL score which was then transformed to a 0--100 scale, similar to the health status score. The WHOQoL instruments have been used in other studies of older people in Africa ([@CIT0039], [@CIT0040]).

Functional status assessment {#S20006}
----------------------------

Personal functioning was assessed through the standardised 12-item WHODAS-II. It is a well-tested instrument, with published psychometric properties, and a good predictor of global disability ([@CIT0041]--[@CIT0043]). The WHODAS is compatible with the International Classification of Functioning, Disability and Health (ICF) and contains many of the most commonly asked ADL and Instrumental Activities of Daily Living (IADL) questions. The WHODAS instrument also provides an assessment of severity of disability. Results from the 12-items were summed to get an overall WHODAS score, which was then transformed to a 0--100 scale, with zero representing no disability. Since this scale runs counterintuitively to the WHOQoL and health status scores, it was inverted to a scale designated here as WHODASi, in which 100 represents the best situation, i.e. no disability, and which thus represents a measure of functional ability.

Socio-economic status of households {#S20007}
-----------------------------------

The socio-economic status of households was assessed by constructing a household wealth index based on household asset ownership, level of education of the head of household and household characteristics, as proposed and validated by Filmer ([@CIT0044]). Data on asset ownership were collected within the HDSS framework.

Data analysis {#S20008}
-------------

Data were analysed using Stata version 10. Simple cross-tabulations and multivariate analysis were done to describe the situation of ageing, health status, physical disability, quality of life and well-being of older people. The median values for health status, WHOQoL and WHODASi were computed, and used to define cut-off points for assessing good or poor status. Mean scores were calculated for different sex and age groups. In order to investigate the factors associated with health and quality of life, univariate and multivariate models were run. In both models, social and demographic variables were fitted as possible explanatory variables. Principal component analysis (PCA) was conducted on household characteristics and asset ownership data to investigate associations between these variables at the household level. Wealth index quartiles were constructed to investigate associations between health status and household wealth.

Results {#S20009}
-------

A total of 8,206 older people from 3,914 households were identified from the Ifakara DHSS. In visits, 63% were successfully interviewed (*n*=5,131). The majority of non-responders were men (52%) in the 50--59 age group. The reasons for non-response included hearing impairment, out-migration, refusal, death and absence during the day of the interview. Characteristics of responders and non-responders are shown in [Table 1](#T0001){ref-type="table"}.

###### 

Background characteristics of study subjects

  Variables                                                Respondents (*n*=5,131)   Non-respondents^[a](#TF0001){ref-type="table-fn"}^ (*n*=3,075)
  -------------------------------------------------------- ------------------------- ----------------------------------------------------------------
  Sex (%)                                                                            
   Men                                                     47.8                      52
   Women                                                   52.2                      48
   Mean age (years) (SD)                                   62.6 (9.2)                61.3 (7.8)
  Age group (years)                                                                  
   50--59                                                  43.7                      48.5
   60--69                                                  32.8                      33.2
   70--79                                                  18.2                      17.9
   80 and over                                             5.3                       0.3
  Education level (%)                                                                
   No formal education                                     39.3                      41.4
   Less than or equal to six years                         56.6                      45.2
   More than six years                                     4.1                       13.3
  Marital status (%)                                                                 
   Currently single                                        33.3                      29.0
   In current partnership                                  66.7                      71.0
  Socio-economic quartile (%)                                                        
   Lowest quartile                                         19.2                      19.6
   Second quartile                                         19.4                      23.7
   Third quartile                                          21.1                      19.9
   Highest quartile                                        40.3                      36.7
  Mean no. of household members (sd)                       10.4 (6.0)                
  Percentage of household members aged 50 years and over   22.9                      

^a^Includes those listed in the HDSS database who had out-migrated or died prior to interview visit, and those who did not respond for other reasons.

Among those interviewed, the majority were women (*n*=2,668). The mean age of respondents was 62.5 years with a standard deviation of 9.2. The majority of people in this study were within the 50--59 age group, and 67% of the respondents were married, while 39% of respondents had no formal education. In the majority of households (54%), less than 25% of household members were 50 years old or above. The mean size of households where older people lived was 10.4 (standard deviation 6.0). Only 2% of households were composed solely of older people living on their own.

Functional status assessment and quality of life {#S20010}
------------------------------------------------

The mean and median quality of life scores (WHOQoL) were 68.2 and 68.8, respectively, with the proportion below the median decreasing with increasing age ([Table 2](#T0002){ref-type="table"}). The mean and median functional ability scores (WHODASi) were 84 and 90, respectively. Functional ability was lower among women than men in all age groups.

###### 

Distribution of quality of life (WHOQoL) and functional ability (WHODASi) outcomes by age and sex

  Variables                                                 Men (*n*=2,463)   Women (*n*=2,668)
  --------------------------------------------------------- ----------------- -------------------
  Mean WHOQoL score (SD)                                                      
   50--59 years                                             69.3 (5.6)        68.8 (6.6)
   60--69 years                                             68.4 (5.9)        67.6 (6.9)
   70--79 years                                             67.0 (7.3)        67.2 (9.4)
   80 years and over                                        64.3 (7.1)        66.1 (11.7)
  Percentage of respondents with WHOQoL less than median                      
   50--59 years                                             28.8              37.0
   60--69 years                                             39.1              50.3
   70--79 years                                             52.8              59.7
   80 years and over                                        67.9              71.2
  Mean WHODASi score (SD)                                                     
   50--59 years                                             90.4 (13.4)       87.5 (14.4)
   60--69 years                                             87.1 (14.9)       82.2 (16.2)
   70--79 years                                             80.5 (18.1)       74.0 (21.3)
   80 years and over                                        68.4 (22.1)       59.0 (24.9)
  Percentage of respondents with WHODASi less than median                     
   50--59 years                                             35.0              43.9
   60--69 years                                             45.2              61.2
   70--79 years                                             62.0              73.5
   80 years and over                                        82.1              86.5

Distributions of health status {#S20011}
------------------------------

The median health status score of the surveyed population was 68.4. Health status was associated with age and gender ([Table 3](#T0003){ref-type="table"}). Poor health status was associated with increasing age and among women.

###### 

Distribution of self-reported health status outcomes by age and sex

  Variables                                                       Men (*n*=2,463)   Women (*n*=2,668)
  --------------------------------------------------------------- ----------------- -------------------
  Mean health status score (SD)                                                     
   50--59 years                                                   74.5 (13.0)       72.1(12.1)
   60--69 years                                                   71.5 (12.2)       68.4 (10.3)
   70--79 years                                                   67.1 (11.2)       64.5 (11.0)
   80 years and over                                              61.3 (10.2)       58.5 (9.2)
  Percentage of respondents with health status less than median                     
   50--59 (years)                                                 34.8              41.3
   60--69 (years)                                                 43.8              54.2
   70--79 (years)                                                 60.0              66.8
   80 years and over                                              82.7              84.7

Factors associated with poor quality of life and health status {#S20012}
--------------------------------------------------------------

Odds ratios for below-median quality of life and health status showed significant associations with being female, older and unmarried ([Tables 4](#T0004){ref-type="table"} and [5](#T0005){ref-type="table"}). Women were more likely to report poor health as well as being scored for lower quality of life than men. Lower quality of life was also significantly associated with the two lower socio-economic quartiles. However, no association between socio-economic status and self-reported health was evident in multivariate analysis controlling for other factors ([Table 5](#T0005){ref-type="table"}). Age composition within households and education were not appreciably associated with either quality of life or health status in multivariate analyses.

###### 

Factors associated with below-median quality of life (WHOQoL)

  Variables                                                     Univariate model (OR and 95% CI)   *p-*value    Multivariate model (OR and 95% CI)   *p*-value
  ------------------------------------------------------------- ---------------------------------- ------------ ------------------------------------ ------------
  Sex                                                                                                                                                
   Men                                                          1                                                                                    
   Women                                                        1.37 (1.22--1.53)                  *p*\<0.001   1.27 (1.11--1.45)                    *p*\<0.001
  Age group (years)                                                                                                                                  
   50--59                                                       1                                               1                                    
   60--69                                                       1.63 (1.43--1.86)                  *p*\<0.001   1.57 (1.38--1.80)                    *p*\<0.001
   70--79                                                       2.60 (2.22--3.04)                  *p*\<0.001   2.37 (2.01--2.80)                    *p*\<0.001
   80+                                                          4.52 (3.44--5.92)                  *p*\<0.001   4.33 (3.26--5.75)                    *p*\<0.001
  Education level                                                                                                                                    
   No formal education                                          1.63 (1.22--2.19)                  *p*=0.001    1.17 (0.86--1.60)                    *p*=0.315
   Less than or equal to six years                              1.46 (1.30--1.64)                  *p*\<0.001   1.03 (0.76--1.39)                    *p*=0.845
   More than six years                                          1                                                                                    
  Marital status                                                                                                                                     
   Now single                                                   1.62 (1.44--1.82)                  *p*\<0.001   1.19 (1.04--1.37)                    *p*=0.010
   In current partnership                                       1                                               10                                   
  Proportion aged 50 years and over in the same household (%)                                                                                        
    \<25                                                        0.79 (0.63--0.98)                  *p*=0.035    0.92 (0.69--1.23)                    *p*=0.575
   25--49                                                       0.80 (0.63--1.00)                  *p*=0.049    0.96 (0.75--1.23)                    *p*=0.749
   50--74                                                       0.86 (0.65--1.13)                  *p*=0.272    1.05 (0.83--1.33)                    *p*=0.697
    ≤75                                                         1                                               1                                    
  Socio-economic quartile                                                                                                                            
   Lowest quartile                                              0.71 (0.61--0.82)                  *p*\<0.001   0.71 (0.69--0.99)                    *p*=0.042
   Second quartile                                              0.61 (0.52--0.71)                  *p*\<0.001   0.62 (0.63--0.87)                    *p*\<0.001
   Third quartile                                               0.81 (0.70--0.94)                  *p*=0.006    0.75 (0.75--1.03)                    *p*=0.118
   Highest quartile                                             1                                               1                                    

###### 

Factors associated with below-median health status responses

  Variables                                                     Univariate model (OR and 95% CI)   *p*-value    Multivariate model (OR and 95% CI)   *p*-value
  ------------------------------------------------------------- ---------------------------------- ------------ ------------------------------------ ------------
  Sex                                                                                                                                                
   Men                                                          1                                               1                                    
   Women                                                        1.28 (1.14--1.44)                  *p*\<0.001   1.33 (1.15--1.52)                    *p*\<0.001
  Age group (years)                                                                                                                                  
   50--59                                                       1                                               1                                    
   60--69                                                       1.56 (1.36--1.180)                 *p*\<0.001   1.57 (1.36--1.81)                    *p*\<0.001
   70--79                                                       2.98 (2.53--3.49)                  *p*\<0.001   2.96 (2.50--3.51)                    *p*\<0.001
   80+                                                          8.95 (6.71--11.96)                 *p*\<0.001   8.96 (6.64--12.09)                   *p*\<0.001
  Education level                                                                                                                                    
   No formal education                                          1.74 (1.27--2.40)                  *p*=0.001    1.24 (0.88--1.74)                    *p*=0.27
   Less than or equal to 6 years                                1.32 (0.97--1.82)                  *p*=0.082    1.25 (0.90--1.74)                    *p*=0.180
   More than 6 years                                            1                                               1                                    
  Marital status                                                                                                                                     
   Now single                                                   1.57 (1.39--1.77)                  *p*\<0.001   1.16 (1.00--1.33)                    *p*=0.045
   In current partnership                                       1                                               1                                    
  Proportion aged 50 years and over in the same household (%)                                                                                        
    \<25                                                        0.94 (0.74--1.20)                  *p*=0.633    1.21 (0.93--1.58)                    *p*=0.147
   25--49                                                       1.06 (0.82--1.37)                  *p*=0.644    1.21 (0.92--1.59)                    *p*=0.162
   50--74                                                       1.11 (0.79--1.56)                  *p*=0.558    1.17(0.82--1.68)                     *p*=0.384
    ≤75%                                                        1                                               1                                    
  Socio-economic quartile                                                                                                                            
   Lowest quartile                                              0.92 (0.78--1.08)                  *p*=0.293    1.13 (0.95--1.34)                    *p*=0.176
   Second quartile                                              0.72 (0.62--0.85)                  *p*\<0.001   0.89 (0.75--1.60)                    *p*=0.206
   Third quartile                                               0.84 (0.72--0.97)                  *p*=0.022    0.92 (0.78--1.08)                    *p*=0.296
   Highest quartile                                             1                                               1                                    

Discussion {#S0013}
==========

This study observed that among older adults men reported better health status than women, and that health status, quality of life and physical ability deteriorated markedly with increasing age. This is in line with empirical knowledge of the physiological processes of ageing and linked to disease and ill health. These results underscore the reality of existing gender biases in relation to economic power, which may be the product of lower levels of education and savings, and the poorer life-time earning histories many women have ([@CIT0045]). The results are consistent with those reported recently by the Tanzanian Ministry of Health and Social Welfare, which found that older people make up around one-third of all disabled people in Tanzania ([@CIT0046]). Higher quality of life and good health status was associated with being married, a high level of education and higher socio-economic status of the household. This reinforces the hypothesis that individual health is improved by education, possibly due to having greater access to information on health, better eating habits and self-care ([@CIT0047], [@CIT0048]).

These results reveal sex differences in longevity, with larger numbers of women than men aged 50 and over, despite their poorer health outcomes. The mean household size of 10 observed for households containing older people in this study area is broadly reflective of socio-cultural practices in rural areas of most countries in sub-Saharan Africa, where older people tend to live in extended family households rather than independently ([@CIT0049]). This is reflective of the current Tanzania Ageing policy which prioritises family as the basic institution of care and support for older people ([@CIT0050]).

Few studies have been conducted on adult health and ageing in Tanzania. The approach of assessing individual health status based on self-reported health status has been criticised by various scholars, and it has been suggested that self-reported health status should not be used to estimate disease prevalence and identify individuals with disease ([@CIT0047], [@CIT0051]). Thus, although the current study indicates a clear association between older people\'s perception of age and health, further medically based studies are required to confirm the health burden of older people in rural Tanzania. Following up this sample over time would be useful to see how these data relate to subsequent health outcomes.

Several studies have shown socio-economic status to be associated with older people\'s health status, quality of life and well-being ([@CIT0052]--[@CIT0054]). However, the current study also detected an association between household socio-economic status and quality of life, but not between wealth and self-reported health description. Similar observations have been documented elsewhere ([@CIT0055]), and may be due to the fact that household asset-based wealth indices can be unrelated to individual health status, depending on which member of the household is head and who owns assets ([@CIT0056]).

Although Tanzania is the second country in Africa to have a national Ageing policy, after Mauritius, many issues related to older people are not yet fully defined. For example, even in the National Strategy for Poverty Reduction ([@CIT0057]), older people are not fully considered. Older people are widely recognised as being a valuable source of information, knowledge and experience. Thus, attempts should be made to consider and improve their health status and quality of life within this and other rural settings in Tanzania and other developing countries.

Conclusion {#S0014}
==========

The health status and quality of life of older people in rural Tanzania is reduced significantly during the ageing process. Perceptions of physical disability also increase with age in this population. Poor quality of life and well-being, and health status in older people are significantly related to marital status, sex and age. Specifically, quality of life decreases with age, and women experience poorer quality of life and a greater burden of physical disability than men. Thus, the process of ageing presents a clear public health challenge in this setting.
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Access the supplementary material to this article: INDEPTH WHO-SAGE questionnaire (including variants of vignettes), a data dictionary and a password-protected dataset (see **[Supplementary files](http://www.globalhealthaction.net/index.php/gha/rt/suppFiles/2142/6055)** under **Reading Tools** online). To obtain a password for the dataset, please send a request with 'SAGE data' as its subject, detailing how you propose to use the data, to <global.health@epiph.umu.se>
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